Introduction
Knowledge and understanding of anatomy are important for physicians to provide competent patient care, share ideas, and facilitate clear communication between providers. Over a century ago, anatomists recognized the need for standardized terminology. Thus, in 1895 the Basle Terminologia Anatomica was published, which reduced the existing 50,000 anatomical terms to approximately 5000.
1 Refinement of acceptable anatomic terms continued to evolve through 6 editions of Nomina Anatomica, which was compiled and edited by the International Anatomical Nomenclature Committee. 2 In 1990 the Federative Committee on Anatomical Terminology was founded with representatives from many international organizations to establish official terminology of the anatomical sciences. 3 They recognized the continuing need to standardize and clarify communication among various silos of knowledge, including surgeons, radiologists, and anatomists. This led to the publication of Terminologia Anatomica in 1998 as the international reference standard of anatomic terms consisting of 7635 accepted terms; this publication was most recently updated in 2011.
1 Terminologia Anatomica included unique identification numbers for each anatomic structure; we have included all of these identifiers in "[ ]" following the Terminologia Anatomica term throughout this article, including the tables.
Although the work of standardizing recommended terms in Terminologia Anatomica was monumental, the process used had several limitations. First, terms were selected by a relatively small group Special Report ajog.org of experts without representation from the full range of interested parties. Second, there was not full transparency regarding how terms were selected. Third, there is no reference to what was actually being reported and published in the medical literature. Furthermore, while Terminologia Anatomica has provided clarity of many recommended terms, there are many structures or surgical planes that do not have recognized Terminologia Anatomica terms. In addition, many imprecise terms not recognized by Terminologia Anatomica continue to be used by researchers and surgeons. This lack of standardization perpetuates confusion in the medical literature and confuses new learners and established clinicians alike. As an example, there are many examples where 2 terms are used for a single structure; the terms pubococcygeal and pubovisceral muscle have been used to describe the muscle that originates from the inner pubic bone and inserts into the vagina, perineal body, and anus. In addition, structures that probably do not exist have names, perpetuating the myth of their existence.
Therefore, the Society of Gynecologic Surgeons (SGS) set out to create a standardized list of preferred terminology for female pelvic anatomy to be used in medical communication. The main purpose of this evaluation of the medical literature was to provide a "concordance" map for anatomical terms. As a first step in this process, the primary aim of this study was to create standardized terminology for pelvic anatomy specific to the anterior pelvis excluding apical, perineal, and adjacent anterior pelvic viscera such as the bladder and urethra. Subsequent efforts will be directed to cover the remaining anatomic structures in the pelvis.
Materials and Methods
The SGS Pelvic Anatomy Group includes gynecologic surgeons with pelvic anatomical, imaging, and surgical expertise, as well as physicians with experience in systematic review methodologies as contributors of the SGS Systematic Review Group. 4, 5 We used a systematic approach to search the literature to identify studies reporting terminology for the female anterior pelvic anatomy. We searched MEDLINE from its inception until May 2, 2016, intentionally using a broad search strategy to identify all anatomic terms. We included anatomic, surgical, and imaging (eg, computed tomography, magnetic resonance, and ultrasound) studies. Our search included all studies related to the following 11 medical subject heading terms: (1) genitalia, female; (2) broad ligament; (3) round ligament of uterus; (4) cervix uteri; (5) vagina; (6) hymen; (7) vulva; (8) Bartholin glands; (9) clitoris; (10) pelvic floor; and (11) cystocele. The search was limited to human beings and English language, but any study type was accepted. After group consensus, we identified 9 textbooks pertinent to this review to ensure a broad representation of terminology utilized in the medical literature. [6] [7] [8] [9] [10] [11] [12] [13] [14] Since this was an evaluation of published data, institutional review approval was not obtained.
Study selection
We included any study reporting on anterior pelvic anatomy and extracted all anatomic terminology related to the anterior pelvis. The anterior vagina was defined as caudal to the cervix and Delancey level-1 support structures 15 ; cephalad to the hymen; and ventral to the vaginal epithelium excluding structures of the vulva. We excluded studies that did not report terminology pertinent to the anterior pelvis and excluded structures related to the visceral organs (bladder and urethra).
Citations identified from the systematic search were screened for eligibility by 9 reviewers using the online abstract screening software Abstrackr (http://abstrackr.cebm.brown.edu/). 16 To establish relevance and consensus among reviewers, all reviewers initially screened 100 abstracts. Inconsistencies among group members were resolved by additional training and repeat screening until consensus was assured. All identified abstracts were then single-screened to identify potentially pertinent studies.
An extraction form was created, separating terms into broad headings including skeletal, joints, genital, vascular, nerves, and muscles. We included all anatomic structures pertinent to the anterior pelvis as published in Terminologia Anatomica.
3 The exact terminology from each article including author definitions, when reported, were extracted and matched to currently accepted Terminologia Anatomica terms. Terms that did not exist in Terminologia Anatomica were also added. All pertinent structures were recorded. We also extracted data on anatomic terms including country of origin for each study. Potentially relevant full-text articles were then independently reviewed and pertinent data extracted from all included studies by 1 of 10 reviewers.
For our final list of anatomic terms, we accepted all currently established Terminologia Anatomica terms; remaining identified terms were discussed until group consensus was obtained on which terms to recommend for use and which to reject. Two content anatomical experts with extensive personal experience with dissection and evaluation of anatomical cross-sectional anatomy (J.D. and M.M.C.) were involved in the entire process, providing expertise to finalize a list of new terms to be accepted and a list of terms that should not be used.
Our initial findings were presented at the SGS Annual Scientific Meeting in March 2017 in San Antonio, TX. A draft of this article listing the anatomic terms was distributed to the SGS Board of Directors for review and approval, after which it was distributed to the general SGS membership with open solicitation for review and comment lasting 2 weeks. Feedback from SGS leadership and members was incorporated into the final recommendations.
Results
The literature search identified 12,264 abstracts, of which we retrieved and assessed in detail 240 full-text articles. Forty articles were excluded after full text review, the most common reason being lack of mention of structures in the anterior pelvis. We, thus, included 200 articles 15, 17, and 13 book chapters from 9 textbooks 6-14 ( Figure) . In total, we extracted 1687 terms. After consensus review, 597 terms were rejected as not pertinent to the anterior pelvis or nondescriptive; the remaining 1090 terms were descriptive of 67 separate structures.
The primary findings of this work are contained in Tables 1 and 2. Table 1 provides an easy reference for the regional, controversial, and proposed new terms that are described in more detail in this "Results" section. Table 2 summarizes the terms we identified related to the anterior female pelvis that are already included as recommended terms in Terminologia Anatomica and the nonpreferred synonyms associated with those terms that we found in our review. Based on our review of the literature, we suggest the use of additional anatomic regional and specific-structure terms not included in Terminologia Anatomica and point out 2 controversial terms that may need additional research to support or refute their use in medical communications. Table 2 lists both English and Latin terms, either of which would be acceptable to use in medical communication. We also list synonyms for each term as found in the medical literature as a reference to help clarify prior anatomic descriptions. However, we want to emphasize that continued use of these synonyms is discouraged as the primary English or Latin terms are preferred.
Regional terms
These terms are not included in Terminologia Anatomica but are descriptive of an anatomic region similar to use of the terms "elbow" [A01. from 6 countries (Australia, Czech Republic, Italy, Japan, Taiwan, United States) from 1998 through 2016. We propose this to be a subset of the pelvic cavity [A02.5.02.002] describing the area of the lateral pelvis; 3) "Pelvic bones," used in 4 publications 7, 10, 85, 202 all from the United States from 1993 through 2014. An alternative but nonpreferred synonym is the "bony pelvis." "Pelvic bones" is a descriptive term to include all of the bones that 
Comment
The purpose of this project is to examine the English-language literature to evaluate how anatomical nomenclature is used to describe the anterior pelvis. Our findings confirm terminological inconsistencies and lack of standardization regarding structures in the anterior pelvis. We present a list of recommended terms and report on a variety of associated synonyms to help readers translate the literature into standardized anatomical terminology. This will hopefully help clarify the intended definition of various terms already reported in the medical literature. Through our methodologic evaluation of the literature, we have identified existing structures that lack standardized terminology, regions of the pelvis that could benefit from adoption of regional terms, and controversial terms that would benefit from further elucidation and consensus. By establishing clear recommendations for acceptable terms, it is expected that authors will use standardized terminology or, if they wish, to come up with their own terms, provide an approved term in parentheses, to help the reader understand which structure they are talking about.
To improve standardized communication and decrease confusion, we suggest, as others have, 4 that authors acknowledge conformity with Terminologia Anatomica recommendations or the recommendations reported in this article when reporting their methodology. With respect to article readability, we suggest that authors reference the preferred Terminologia Anatomica term early in their articles, which will establish a clear link to the structure being referred to and any nickname the authors may prefer. For example, "arcus tendinous fasciae pelvis" might be used the first time that structure is mentioned followed by "fascial arch" or similar contraction throughout the remainder of the article.
Precedence for this type of recommendation already exists in gynecology. Previous expert groups have established standardized terminology to describe a variety of medical conditions including cancer staging, abnormal uterine bleeding, pelvic organ prolapse, pelvic floor disorders, and pelvic surgery complications to enable accurate communication in clinical and research settings; to compare outcomes; and to assist with medical records and audits. 17, 185, [217] [218] [219] [220] There is a clear need for standard anatomic nomenclature to allow specific communication among surgeons, anatomists, and other health care providers. Anatomy is a fundamental part of many publications and textbooks regarding health education, research, and clinical practices. 221 Communication through a common anatomic language has been shown to be the basis for the safe performance of invasive procedure across several specialties, where surgical complications or failures are often linked to a lack of understanding or misunderstanding of anatomy. 222 By describing our methods, we hope that the content of this document can be periodically reviewed incorporating upto-date evidence and expert opinions across specialties. This process would be similar to what is typically done with systematic reviews that are updated periodically as continued medical knowledge is accumulated through the composite body of published literature. In addition, we will use this process to review the remaining female pelvic anatomy, which we will publish in subsequent reports.
This article augments prior efforts to standardize anatomy nomenclature to improve communication of pelvic anatomy. In Table 2 , we report 59 Terminologia Anatomica anterior pelvic structures and the many synonyms for these structures we identified during our review of the literature. For example, 9 terms have been used to describe the tendinous arch of pelvic fascia including "arcus," "white line," and "conjoined arch." Some of these terms are more intuitive than others, but many articles use several terms within the same publication, which can make it particularly difficult for the reader to fully understand what is being described. This example is used to highlight the need, not only for standardized terminology but also for consistent use of standardized terminology to describe anatomic structures. One possible reason for the divergent nomenclature found in the body of literature reviewed may stem from different disciplines having differing goals for the terms used. For example, anatomists may seek self-explanatory terms with anatomically consistent ajog.org Special Report composition, while clinicians favor concise and practical terms.
1
This publication focused on a narrow portion of the pelvis to improve the feasibility of this project and to create the template through which the remainder of the pelvic anatomy can be evaluated and reported. We are currently in the process of evaluating the apical compartment and will continue to evaluate different areas of the pelvis until we have methodically evaluated all pelvic structures. Through this process, we hope to bring clarity to anatomic communication and distinguish differences between anatomical terms (eg, levator ani muscle) and regional terms (pelvic sidewall).
This study has several strengths. This is a novel approach to evaluate and report terminological inconsistences for naming anatomic structures. In contrast to historical terminology decisions that were made by a select group of anatomists, this review is comprehensive, detailed, and transparent. We are on a very sound anatomical foundation as we based our efforts on the published body of literature including work done by thousands of anatomists and clinicians over the past 130 years of anatomic dissection including consensus work of Nomina Anatomica and then Terminologia Anatomica. This is a structured review including all relevant literature. We used sound research methodologies that provide a broad sample of the published literature to yield representative information on all structures of the anterior pelvis. This approach is described in sufficient detail to allow others to reproduce our results or evaluate and report on other anatomic areas of the body. Another strength of this review is that we did not have an agenda through which we hoped to support or refute particular terms, we simply reported what is already published in the Englishlanguage literature linking identified terms to the already approved Terminologia Anatomica terms whenever possible. In addition to a broad MED-LINE search, we also identified and included several textbook chapters to increase the breadth of our report.
Our team included several highly published anatomic experts, and including their publications in this review may represent a potential source of bias. However, their articles account for only a small percentage of the 200 eligible articles, and these experts were recruited for this project in large part because of their interest, knowledge, and expertise in pelvic anatomy. While we did not deidentify authors of articles or book chapters, team members did not make final determinations of study eligibility or extract data from their own publications. In addition, our findings were vetted on multiple occasions among team members, the SGS Board of Directors, and the general membership. Thus, we believe that any bias related to inclusion of publications authored by our experts is minimal, and far outweighed by the strength of their added expertise.
We acknowledge some inherent weaknesses of this report. First, this is purely a literature review of anatomic terms. We did not perform any dissections or other anatomic studies to evaluate or corroborate anatomical truth. This study is not technically a systematic review since we did not aim to include every publication with eligible data nor did we systematically review best standards (eg, abstracts were only single screened). However, we followed the precepts of high-quality systematic review, including using a robust search strategy, standardized eligibility criteria and data extraction, and routinized data confirmation. Nevertheless, it is possible that we missed a few pertinent anatomic terms. Furthermore, we included only English-language literature and do not comment on the state of nomenclature in other languages.
We acknowledge it will be important to acquire input and endorsement from other surgical specialties such as urology, general surgery, and colorectal surgery in addition to disciplines such as anatomy and radiology. Future updates will hopefully incorporate these various viewpoints. As such, it will be important to reach out to other societies with interest in this anatomy such as the American Congress of Obstetricians and Surgeons. SGS has a separate committee working on identifying still images (radiologic and anatomic) and video clips for all pelvic structures identified by SGS Pelvic Anatomy Group. The goal is to use photographs and videos of fresh cadaver dissections and cross-sectional images both at a gross and histologic level to illustrate and teach these structures. This content will be available on the SGS website, which at this point is still in a development phase. In addition, we hope to develop a process where any clinician or anatomist can send requests or comments about terms to the SGS Pelvic Anatomy Group for adjudication of terminology and to provide or request images to support or refute the structure in question. This is the first report of an initiative by SGS to clarify and describe the anatomic structures of the pelvis. As such, we have proposed new terms of clinically relevant structures that are not currently accepted in Terminologia Anatomica, identified controversial structures that need further research, and highlighted the appropriate Terminologia Anatomica terms that should be used to describe structures in the anterior pelvis. Adoption of standardized terminology would lead to less confusion for clinicians, surgeons, anatomists, and students and help clarify interdisciplinary communication. Special Report ajog.org
